Let {Y n , n ≥ 1} be a sequence of nonmonotonic functions of associated random variables. We derive a Newman and Wright (1981) type of inequality for the maximum of partial sums of the sequence {Y n , n ≥ 1} and a Hajek-Renyi-type inequality for nonmonotonic functions of associated random variables under some conditions. As an application, a strong law of large numbers is obtained for nonmonotonic functions of associated random varaibles.
2 Hajek-Renyi type inequality functions of associated random variables. We now generalise the above results to some nonmonotonic functions of associated random variables.
In Section 2, we discuss some preliminaries. Two inequalities are proved for nonmonotonic functions of associated random variables in Section 3. As an application, a strong law of large numbers is derived for nonmonotonic functions of associated random variables in Section 4.
Preliminaries
Let us discuss some definitions and results which will be useful in proving our main results.
Definition 2.1 (Newman [11] ). Let f and f 1 be two real-valued functions defined on R n . Then f f 1 if and only if f 1 + f and f 1 − f are both nondecreasing componentwise. In particular, if f f 1 , then f 1 will be nondecreasing componentwise.
Dewan and Rao [5] observed the following.
Remark 2.2.
Suppose that f is a real-valued function defined on R. Then f f 1 for some real-valued function defined f 1 on R if and only if for x < y,
It is clear that these relations hold if and only if, for x < y,
If f is a Lipschitzian function defined on R, that is, there exists a positive constant C such that
In general, if f is a Lipschitzian function defined on R n , then f f , where
Let {X n , n ≥ 1} be a sequence of associated random variables. Let
(2.6) I. Dewan and B. L. S. P. Rao 3 For convenience, we write that Y n Y n if the conditions stated in (i)-(iv) hold. The functions f n , f n are assumed to be real-valued and depend only on a finite number of [8] proved the following result which will be useful in proving our results. He used them to prove the strong law of large numbers and the central limit theorem for nonmonotonic functions of associated random variables.
Lemma 2.4. Suppose the conditions stated above in (2.6) hold. Then
For completeness, now state the inequalities due to Newman and Wright [12] and Prakasa Rao [13] for associated random variables. 
Lemma 2.7 (Prakasa Rao). Let {X n , n ≥ 1} be an associated sequence of random variables with Var(X n ) = σ 2 n < ∞, n ≥ 1, and {b n , n ≥ 1} a positive nondecreasing sequence of real numbers. Then, for any > 0,
(2.10)
Main results
We now extend the Newman and Wright's [12] result to nonmonotonic functions of associated random variables satisfying conditions (2.6). 
Note that S k − E( S k ) and S k − S k − E( S k ) are partial sums of associated random variables each with mean zero. Hence using the results of Newman and Wright [12] , we get that We have used the fact that Var 2 S n = Var S n − S n + S n + S n = Var S n − S n + Var S n + S n + 2Cov S n + S n , S n − S n .
(3.4)
Since S n + S n and S n − S n are nondecreasing functions of associated random variables, it follows that Cov(
We now prove a Hajek-Renyi-type inequality for some nonmonotonic functions of associated random variables satisfying conditions (2.6).
Theorem 3.2. Let {Y n , n ≥ 1} be sequence of nonmonotonic functions of associated random variables as defined in (2.6) . Suppose that Y n Y n , n ≥ 1. Let {b n , n ≥ 1} be a positive nondecreasing sequence of real numbers. Then for any > 0,
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The result follows by applying the following inequalities:
Applications
Let C denote a generic positive constant.
sequence of nonmonotonic functions of associated random variables satisfying the conditions in (2.6). Assume that
Proof. Without loss of generality, assume that EY j = 0 for all j ≥ 1. Let T n = n j=1 Y j and > 0. Using Theorem 3.2 is easy to see that
6 Hajek-Renyi type inequality
The last term tends to zero as n → ∞ because of (4.1). Hence the sequence of random variables {T n , n ≥ 1} is Cauchy almost surely which implies that T n converges almost surely.
The following corollary proves the strong law of large numbers for nonmonotonic functions of associated random variables.
Corollary 4.2. Let {Y n , n ≥ 1} be sequence of nonmonotonic functions of associated random variables satisfying the conditions in (2.6) . Suppose that
converges to zero almost surely as n → ∞. Proof. The proof is an immediate consequence of Theorem 3.2 and the Kronecker lemma (Chung [3] ).
Remark 4.3. Birkel [2] proved a strong law of large numbers for positively dependent random variables. Prakasa Rao [13] proved a strong law of large numbers for associated sequences as a consequence of the Hajek-Renyi-type inequality. Marcinkiewicz-Zygmundtype strong law of large numbers for associated random variables, for which the second moment is not necessarily finite, was studied in Louhichi [7] . Strong law of large numbers for monotone functions of associated sequences follows from these results since monotone functions of associated sequences are associated. However Corollary 4.2 gives sufficient conditions for the strong law of large numbers to hold for possibly nonmonotonic functions of associated sequences whose second moments are finite.
For any random variable X and any constant k > 0, define
The following theorem is an analogue of the three series theorem for nonmonotonic functions of associated random variables. The last inequality holds because of Theorem 3.2 and condition (4.5). Hence the result stated in (4.6) holds.
